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sides (9) of a projecting tubular portion (8) of the tubular 
wrapping (5) to define two projecting major tabs (22), 
and in the second of which a single rocker arm (46), 
common to all the tubular wrappings (5), is swung to 
successively fold the two major tabs (22) while the wall 
(6) of the tubular wrapping (5) coplanar with each major 
tab (22) is maintained, during folding, contacting a re- 
spective flat supporting wall (16; 60). 
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(57) A method and unit for closing the ends of tubu- 
lar wrappings (5) on a cigarette packing machine (1 ), 
wherein the tubular wrappings (5) enclosing respective 
groups (3) of cigarettes are fed continuously and suc- 
cessively along an annular path (P) and through two 
folding stations (21 , 24), in the first of which a movable 
folding member (37) and a fixed folding member (42), 
common to all the tubular wrappings (5), fold the short 
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Description 

[0001] The present invention relates to a nnethod of 
closing the ends of tubular wrappings on a cigarette 
packing machine. 

[0002] In particular, the present Invention relates to a 
method of closing the ends of tubular wrappings on a 
continuously operating cigarette packing nnachine. In 
the following description, reference is made solely to 
closing the ends of inner wrappings of so-called "rigid" 
packets of cigarettes, though, as will be clear to an av- 
erage technician in this particular field, the same also 
applies equally to closing the ends of outer wrappings 
of so-called "soft" packs. 

[0003] On continuously operating cigarette packing 
machines, groups of cigarettes are fed successively to 
respective conveying heads on a wrapping wheel unit, 
to which each group is supplied already partly wrapped 
in a respective sheet of wrapping material, normally foil, 
folded into a U about the group. As it is fed forward on 
the wrapping unit, each sheet of wrapping material is 
folded longitudinally at a folding station to form about 
the respective group a tubular wrapping having two end 
portions, each projecting from a respective end of the 
group, and each of which is later folded, at furtherfolding 
stations, to close the end of the relative tubular wrap- 
ping. 

[0004] On the wrapping unit wheels of known contin> 
uously operating packing machines, the tubular wrap- 
pings, as they are fed through the folding stations by the 
respective conveying heads, are normally maintained 
contacting the conveying heads by means of a cylindri- 
cal outer plate, which slides along, and so outwardly 
curves, an outer wall of each tubular wrapping. At rela- 
tively high production speeds, the fact that one of the 
walls on the tubular wrapping is curved may result, when 
closing the ends of the tubular wrapping, in improper 
folding of the end portions, thus resulting in the group 
being rejected. 

[0005] US3810314 discloses a packing machine, 
wherein tubular wrappings are fed successively along a 
straight folding path and through two folding stations, in 
the first of which the short sides of a projecting tubular 
portion of each tubularwrapping are folded to define two 
projecting major tabs, and In the second of which the 
two major tabs are folded one towards the other The 
straight folding path is defined by lateral fixed folding 
means and by upper and lower fixed supporting means, 
which contact the major walls of each tubular wrapping 
when such tubular wrapping is fed along the straight 
folding path. 

[0006] However, the packing machine disclosed by 
US3810314 can be used only at relatively low produc- 
tion speeds, because when each tubularwrapping is fed 
along the straight fokiing path, the relevant major walls 
creep along the upper and lower fixed supporting 
means. 

[0007] It is an object of the present invention to pro- 



vide a method of closing the ends of tubular wrappings 
designed to eliminate the aforementioned drawback, 
and which is also straightforward and cheap to Imple- 
ment. 

5 [0008] According to the present invention, there is 
provided a method of closing the ends of tubular wrap- 
pings enclosing respective groups of cigarettes recited 
in Claim 1 . 

[0009] In the method defined above, said two tabs are 
10 preferably folded as the relative said tubular wrapping 
is fed along a path parallel to said major walls; both said 
tabs being folded successively by means of a single 
rocker arm mounted to swing about a hinge axis cross- 
wise to said path and comprising two arms located on 
IS opposite sides of said hinge axis and each having a re- 
spective folding edge for a respective said tab; said 
rocker arm being swung about said hinge axis so that 
each said folding edge interferes with said path in time 
with said tubular wrappings traveling along the path. 
[0010] Using a rocker arm as described above in itself 
provides for solving another important problem encoun- 
tered on most known continuously operating wrapping 
wheels, and which is the highly connplicated mechanical 
design, and therefore relatively poor reliability and high 
manufacturing and maintenance cost, of such wheels. 
Known continuously operating wrapping wheels, in fact, 
normally feature an outer folding device common to all 
the conveying heads and for folding one of the major 
tabs of each end portion of each tubular wrapping, and 
a number of Inner folding devices, each fitted to and 
movable with respect to a respective conveying head. 
As a result, the wrapping wheel must be fitted with 
mechanisms for controlling the inner folding devices, 
and which, being nomially both complicated and bulky, 
further complicate the already complex structure of the 
wrapping wheels. 

[0011] Using a rocker amn as described above, on the 
other hand, provides for eliminating alt the inner folding 
devices, and for folding both the major tabs of each end 
portion of each tubularwrapping using one outer folding 
member. 

[0012] The present invention also relates to a unit for 
closing the ends of tubular wrappings. 
[0013] According to the present Invention, there Is 
provided a unit for closing the ends of tubular wrappings 
enclosing respective groups of cigarettes as recited In 
Claim 24. 

[0014] A non-limiting embodiment of the present in- 
vention will be described by way of example with refer- 
ence to the accompanying drawings, in which: 

Figures 1 to 5 show schematic lateral elevations, 
with parts removed for clarity, of a preferred embod- 
iment of the wrapping unit according to the present 
invention in different operating positions; 
Figure 6 shows an enlarged section along line VI- 
VI in Figure 2; 

Figure 7 shows an enlarged section along line VII- 
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VII in Figure 2; 

Figure 8 shows an enlarged partial view In perspec- 
tive of a succession of folding steps performed on 
the wrapping unit in Figures 1 to 5. 

[0015] With reference to one of Figures 1 to 5, nunnber 
Vindicates as a whole a continuously operating ciga- 
rette packing machine comprising a wrapping unit 2 for 
successively receiving groups 3 of cigarettes, each en- 
closed in a respective sheet 4 of wrapping material fold- 
ed about group 3 to define a tubular wrapping 5. As 
shown more cleariy in Figure 8a, each tubular wrapping 
5 comprises two major walls 6, two minor walls 7 per- 
pendicular to major walls 6, and at least one substan- 
tially rectangular-section tubular end portion B. 
[0016] When, as in the example shown, sheet 4 of 
wrapping material is a sheet of foil directly contacting 
the cigarettes in the relative group 3, there are two op- 
posite tubular portions 8; whereas, when sheet 4 of 
wrapping material is used to form the outer wrapping of 
a soft pack (not shown), there may be only one tubular 
portion 8. 

[0017] Tubular end portion 8 projects axially with re- 
spect to relative group 3, and comprises two short sides 
9 coplanar with respective minor walls 7, and two long 
sides 10 coplanar with respective major walls 6. 
[0018] Wrapping unit 2 comprises a wrapping wheel 
11 mounted to rotate about a respective axis 12 (Figure 
1 ) and rotated at substantially constant angular speed 
about axis 12 by a motor 13. Wrapping wheel 11 com- 
prises a number of known conveying heads 14 equally 
spaced about, and each positioned radially with respect 
to, axis 12. Each conveying head 14 Is fitted to wrapping 
wheel 1 1 so as to swing, with respect to wrapping wheel 
11, about a respective intermediate axis 15 parallel to 
axis 12, and comprises a flat end plate 16 defining a 
supporting surface for a relative group 3 of cigarettes 
enclosed in relative tubular wrapping 5. 
[0019] Each conveying head 14 supports relative tu- 
bular wrapping 5 with minor walls 7 positioned substan- 
tially radially with respect to axis 12, with one of major 
walls 6 contacting plate 16 and the other facing out- 
wards, and with the longitudinal axis of the tubular wrap- 
ping parallel to axis 12. 

[0020] Each head 1 4 feeds relative group 3 and rela- 
tive sheet 4 of wrapping material in a direction 1 7 (clock- 
wise in Figures 1 to 5) along an annular path P extending 
about axis 1 2 and at least partly along a channel 1 8 de- 
fined intemally by plates 1 6 and externally by a cylindri- 
cal plate 1 9 coaxial with axis 1 2 and which slides against 
an Intennediate portion of the outer wall 6 of each tubu- 
lar wrapping 5. 

[0021] For the sake of simplicity, the following descrip- 
tion refers to a packing machine 1 on which each tubular 
wrapping 5 has only one tubular portion 8, it being un- 
derstood that, in the case of two portions 8, the folding 
devices described must be duplicated and share the rel- 
ative actuating devices. 



[0022] Wrapping unit 2 comprises a folding device 20 
located at a folding station 21 to fold the short sides 9 
of each tubular wrapping 5 onto the relative group 3 and 
define on the relative long sides 1 0 two tabs 22 coplanar 

5 with respective major wails 6; and a further folding de- 
vice 23 located at a further folding station 24, down- 
stream from folding station 21 in direction 1 7, to foldtabs 
22 successively onto relative group 3 and one towards 
the other to ciose the end of relative tubular wrapping 5 

10 completely and obtain a wrapping 25 fully enclosing rel- 
ative group 3. 

[0023] As shown in any one of Figures 1 to 5, folding 
device 20 is located substantially outwards of path P, i. 
e. on the opposite side of path P to wrapping wheel 11 , 

IS and comprises a motor 26, which is fitted to a frame (not 
shown) of packing machine 1 , has a fixed axis of rotation 
27 parallel to axis 12, and has an output shaft 28 coaxial 
with axis 27 and fitted with a crank 29. The free end of 
crank 29 is fitted with a pin 30 parallel to axis 12 and in 

20 turn fitted with a rod 31 , which is shorter than crank 29. 
is superimposed on crank 29, substantially extends to- 
wards axis 27, and is fitted on the free end with a pin 32 
parallel to axis 12 and defining, with shaft 28, a virtual 
crank 33 of a length equal to the distance between axis 

25 27 and the axis of pin 32. 

[0024] Pin 32 is connected in rotary manner to a first 
amn 34 of a rocker ami 35, a second arm 36 of which is 
curved and fitted on the free end with a movable folding 
member 37 facing substantially in direction 1 7 and of a 

30 width approximately equal to but no greater than the 
width of short sides 9 of tubular portion 8. Between arms 
34 and 36, rocker arm 35 is fitted with a pin 38 parallel 
to axis 12 and connected in rotary manner to the free 
end of a further crank 39, the other end of which is con- 

35 nected to said frame (not shown) to rotate about a fixed 
axis 40 parallel to axis 12. 

[0025] Virtual crank 33, ami 34 of rocker amri 35, and 
crank 39 define an articulated parallelogram 41 , which 
is activated to impart to folding member 37 an active 

40 stroke - from a withdrawn rest position (Figure 3) out- 
wards of path P, to a forward work position (Figure 5) - 
along a trajectory which extends in a plane tangent to 
the relative end of groups 3, Is traveled at a speed slight- 
ly faster than the traveling speed of conveying heads 

45 14, and comprises an end portion extending along path 
P and in direction 1 7. 

[0026] Folding device 20 also comprises a fixed fold- 
ing member 42, which is the same width as movable 
folding member 37, is located along path P in a plane 

50 tangent to the relative end of groups 3, and is so posi- 
tioned that the rear end, in direction 17, substantially 
contacts movable folding member 37 when movable 
folding member 37 is in the forward work position (Fig- 
ure 5). A relatively thin appendix 43 extends from the 

55 front end of fixed folding member 42, and is substantially 
parallel to direction 1 7 and tangent to the path traveled 
by the outer surface of flat end plate 1 6 of each convey- 
ing head 14. 
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[0027] Appendix 43 faces an opening 44 formed 
through plate 1 9 to permit the passage of an anm 45 of 
a rocker 46 forming part of folding device 23. Rocker 
arm 46 is hinged to a fixed central pin 47 fitted to a plate 
48 Integral with plate 19 and located downstream from 
opening 44 in direction 1 7. Rocker ami 46 rotates about 
a fixed axis 49 parallel to axis 12, and comprises a fur- 
ther arm 50 extending to the side of plate 1 9 and to the 
side of and through path P. Ann 45 is movable through 
opening 44 and In a plane substantially tangent to the 
relative end of groups 3, and comprises, on the side fac- 
ing axis 1 2, a folding edge 51 for successively engaging 
and folding the outer tab 22 of each tubular wrapping 5 
onto the relative end of groups 3. As shown more cleariy 
in Figure 7, the surface of ami 50 facing conveying 
heads 14 has a longitudinal rib 52, which extends along 
an edge of arm 50 facing axis 12, has an end surface 
53 movable along a plane tangent to the relative end of 
relative group 3, and is defined outwards, I.e. on the op- 
posite side to axis 12, by a flat surface transverse to 
surface 53 and defining a folding edge 54 for succes- 
sively engaging and folding the innertab 22 (i.e. the one 
coplanar with flat plate 1 6 of relative conveying head 1 4) 
of each tubular wrapping 5 onto the relative end of rel- 
ative group 3 and into a position overiapping relative out- 
er tab 22. 

[0028] The two folding edges 51 and 54 are separated 
by a distance, measured along path P, equal to the dis- 
tance between two corresponding points on plates 16 
of two adjacent conveying heads 14, so that, when fold- 
ing edge 51 acts on one tubular wrapping 5 - hereinafter 
referred to as 5a - carried by one conveying head 14 - 
hereinafter referred to as 14a - folding edge 54 acts on 
a tubular wrapping 5b carried by a conveying head 1 4b 
immediately downstream from conveying head 14a in 
direction 17. 

[0029] Rocker ann 46 performs about axis 49 a swing 
whose active stroke moves folding edges 51 and 54 
from a non-interference rest position (Figure 1) - in 
which neither of edges 51 and 54 interferes with path P, 
and edge 51 is located outwards of, and edge 54 in- 
wards of, path P - to an interference work position (Fig- 
ure 4) - in which edges 51 and 54 are substantially 
aligned along path P, edge 51 maintains folded an outer 
tab 22 of a tubular wrapping 5a carried by a conveying 
head 1 4a, and edge 54 maintains folded an inner tab 22 
of a tubular wrapping 5b carried by a conveying head 
14b. 

[0030] Rocker ann 46 is swung between said work 
and rest positions by a crank 55, which is integral with 
rocker arm 46, rotates with rocker arm 46 about axis 49, 
and forms part of an articulated parallelogram 56, which 
in turn forms part of folding device 23, is activated by 
motor 26, and, in addition to crank 55, comprises crank 
29, and a connecting rod 57 connected in rotary manner 
at one end to pin 32 and at the other end to a pin 58 
parallel to pin 30 and connected integrally to a free end 
of crank 55. 



[0031] Wrapping unit 2 also comprises a pressure de- 
vice 59 located between folding devices 20 and 23, sub- 
stantially at opening 44, and In turn comprising a flat wall 
defined by a pad 60 located laterally, in the direction of 
axis 1 2, with respect to plate 1 9, and which engages the 
outer major wall 6 of each tubular wrapping 5 engaging 
folding station 24 in a position facing folding edge 51 . 
More specifically, pad 60 engages the portion of outer 
major wall 6 located between plate 1 9 and the relative 
end of relative group 3, i.e. the portion between plate 19 
and the join of the relative outer major tab 22. 
[0032] Pad 60 is movable, firstly, from a rest position 
(Figure 4) in which pad 60 is located outwards of path 
P, to a work position in which pad 60 is tangent to path 
P and parallel to plate 1 6 of a conveying head 1 4 at the 
input of folding station 24, and secondly in such a man- 
ner as to remain parallel to said plate 16 and contacting 
the outer major wall 6 of relative tubular wrapping.5 as 
wrapping 5 is fed along the portion of folding station 24 
extending along arm 45 of rocker arm 46. These move- 
ments - which, at all times, are the resultant of a linear 
movement of pad 60 in an instantaneous radial direction 
with respect to axis 1 2, and of rotation of pad 60 about 
an instantaneous axis parallel to axis 1 2 - are imparted 
to pad 60 by an actuating device 61 , which comprises 
an articulated polygon 62 defined, in addition to pad 60, 
by two powered arms 63 and 64 fitted to the frame (not 
shown) of packing machine 1 to rotate about axis 40, 
and of which arm 63 is hinged to one end of pad 60, 
while arm 64 is connected to the other end of pad 60 by 
the interposition of a hinge lever 65. In the example 
shown, arms 63 and 64 fomri part of respective rocker 
arms 66 and 67, which are hinged about axis 40 and 
fitted, at the opposite ends to respective arms 63 and 
64, with respective tappets (not shown) cooperating with 
respective cams (not shown) on wrapping wheel 11 . 
[0033] Operation of wrapping unit 2 will now be de- 
scribed with reference to one conveying head 14 as re- 
gards folding station 21 and an input portion of folding 
station 24, and with reference to two adjacent conveying 
heads 1 4a and 14b as regards an end portion of folding 
station 24. 

[0034] With reference to Figure 1 , when the convey- 
ing head 14 considered (the one to the right in Figure 1) 
nears folding station 21 along path P in direction 1 7, the 
relative tubular wrapping 5 is fed, together with relative 
group 3, along channel 1 8 and is maintained contacting 
relative plate 1 6 by plate 1 9 sliding against the interme- 
diate portion of outer major wall 6 of tubular wrapping 5. 
At the same time, as shown in Figures 1 , 2 and 3, mov- 
able folding member 37 is moved into the rest position 
by motor 26 via articulated parallelogram 41 . When the 
conveying head 1 4 considered begins to engage folding 
station 21 (Figure 4), movable folding member 37 is re- 
versed from the rest position to the work position; in the 
course of which movement, movable folding member 37 
first reaches and travels along channel 18 so as to en- 
gage the rear short side 9 of relative tubular wrapping 5 
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and fold the short side 9 forward (Figure 5) onto the rel- 
ative free end of relative group 3. As soon as the rear 
short side 9 is folded, and before movable folding mem- 
ber 37 reaches its final position (Figure 5) , the front short 
side 9 encounters and is folded by fixed folding member 5 

42 onto the relative end of relative group 3 to define the 
two tabs 22. Finally, movable folding member 37 is ar- 
rested in the work position substantially contacting fixed 
folding member 42 to enable the folded rear short side 
9 to pass beneath fixed folding member 42. 
[0035] At this point, as shown in Figure 1 , in which the 
conveying head 14 considered is now the central con- 
veying head 14 indicated 14a, movable folding member 
37 withdraws from path P into the rest position, while 
conveying head 14a and relative tubular wrapping 5a 
move Into position in front of opening 44 and enter fold- 
ing station 24 with short sides 9 maintained in the folded 
position by appendix 43 of fixed folding member42. Just 
before this takes place (Figure 5), pad 60 of pressure 
device 59 is in the rest position, as is rocker arm 46, the 
folding edges 51 and 54 of which are located on oppo- 
site sides of and outwards of channel 18. 
[0036] As tubular wrapping 5a enters folding station 
24 (Figure 1 ) , i.e. begins moving into position facing fold- 
ing edge 51 , actuating device 61 moves pad 60 into the 
work position contacting the outer major wall 6 of tubular 
wrapping 5a, and into a position parallel to the position 
assumed, at that moment, by plate 16 of conveying head 
14a, so as to flatten the outer major wall 6 curved out- 
wards by contact with plate 19. Subsequently, for as 
long as outer tab 22 of tubular wrapping 5a remains fac- 
ing folding edge 51 (Figures 1 to 3), pad 60 is moved by 
actuating device 61 so as to remain contacting outer ma- 
jor wall 6 and parallel to the position assumed at each 
moment by plate 16 of conveying head 14a. 
[0037] At the same time, motor 26 begins moving 
rocker anm 46 into the work position (Figure 1) so that 
folding edge 51 engages outer tab 22 of tubular wrap- 
ping 5a through opening 44 and gradually folds outer 
tab 22 towards the relative end of group 3 and onto the 
two already folded short sides 9. Outer tab 22 is folded 
completely before tubular wrapping 5a leaves appendix 

43 and begins leaving opening 44, and without engaging 
appendix 43, which, given its transverse dimensions, re- 
mains within the group 3 end space not covered by the 
folded outer tab 22. As wrapping 5a leaves opening 44, 
the folded outer tab 22 is inserted beneath a tooth 68. 
which projects inwards from plate 19, is located down- 
stream from opening 44, and provides for keeping outer 
tab 22 folded until the end of tubular wrapping 5a is fully 
closed. At the same time, pad 60 releases tubular wrap- 
ping 5a and moves into the rest position (Figures 4 and 
6). 

[0038] As the above steps are being performed to fold 
tab 22 of tubular wrapping 5a, a tubular wrapping 5b - 
carried by conveying head 14b immediately down- 
stream from conveying head 14a in direction 17, and 
having an outer tab 22 already folded as described 



above relative to tubular wrapping 5a and maintained 
folded by tooth 68 - gradually moves into position (Fig- 
ure 1) in front of folding edge 54, which, as rocker arm 
46 (Figures 2, 3 and 4) moves into the work position, 
gradually folds the inner tab 22 of tubular wrapping 5b 
onto the already folded outer tab 22 without engaging 
tooth 68, and onto the relative end of group 3 to close 
the end of tubular wrapping 5b completely and obtain a 
complete wrapping 25. 

[0039] At the output of folding station 24, the complete 
wrapping 25 is fed by relative conveying head 14b be- 
neath a tooth 69 coplanar with but wider than tooth 68, 
and which keeps tabs 22 in the folded position. 



IS 

Claims 

1. A method of closing the ends of tubular wrappings 
enclosing respective groups of cigarettes; each tu- 

20 bular wrapping (5) comprising a first and a second 
major wall (6), a first and a second minor wall (7) 
perpendicular to said major walls (6), and at least 
one substantially rectangular-section tubular end 
portion (8) projecting axially with respect to the rel- 
^5 ative said group (3) and in turn comprising two short 
sides (9) coplanar with respective said minor walls 
(7), and two long sides (10) coplanar with respective 
said major walls (6); the method comprising a first 
folding step wherein said short sides (9) of each tu- 
30 bular wrapping (5) are folded onto the relative said 
group (3) to define on the relative said long sides 
(1 0) a first and a second tab (22) coplanar with said 
first and said second major wall (6) respectively; 
and a second folding step wherein said tabs (22) 
35 are folded successively onto the relative said group 
(3) and one towards the other; at least when folding 
each said tab (22), the major wall (6) of said wrap- 
ping coplanar with said tab (22) being maintained 
parallel to and contacting a respective flat support- 
40 ing wall (16, 60); the method being characterized 
In that a first said supporting wall (1 6) is maintained 
pemianently contacting said first major wall (6), 
whereas a second said supporting wall (60) is a 
movable wall, which is moved to and from a contact 
4S position contacting said second major wall (6). 

2. A method as claimed in Claim 1 , wherein said two 
tabs (22) are folded as the relative said tubular 
wrapping (5) is fed along a path (P) parallel to said 

so major walls (6); both said tabs (22) being folded suc- 
cessively by means of a single rocker arm (46) 
mounted to swing about a hinge axis (49) crosswise 
to said path (P) and comprising two anns (45, 50) 
located on opposite sides of said hinge axis (49) 
55 and each having a respective folding edge (51 ; 54) 
for a respective said tab (22); said rocker ami (46) 
being swung about said hinge axis (49) so that each 
said folding edge (51 ; 54) interferes with said path 
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(P) in time with said tubular wrappings (5) traveling 
along the path (P). 

3. A method as claimed in Claim 2, wherein said path 
(P) is an annular path. 

4. A method as claimed in Claim 3, further comprising 
the step of feeding said tubular wrappings (5), to- 
gether with the relative groups (3), continuously in 
a given traveling direction (1 7), and by means of re- 
spective conveying heads (1 4) on a wrapping wheel 

(11) of a cigarette packing machine (1), along said 
annular path (P), which extends about a rotation ax- 
is (12) of said wrapping wheel (11) and through a 
first and a second folding station (21 , 24); each tu- 
bular wrapping (5) being positioned on the relative 
said conveying head (14) with a longitudinal axis of 
the tubular wrapping parallel to said rotation axis 

(12) , and with said minor walls (7) positioned sub- 
stantially radially with respect to said rotation axis 
(12); said short sides (9) of each said tubular end 
portion (8) being folded onto the relative said group 
(3) when traveling through said first folding station 
(21); and said tabs (22) being folded successively 
onto the relative said group (3) and one towards the 
other when traveling through said second folding 
station (24). 

5. A method as claimed in any one of Claims 1 to 5, 
wherein, for each said tubular wrapping (5), a first 
said supporting wall (1 6) is a wall integral with a rel- 
ative said conveying head (14), whereas a second 
said supporting wall (60) is common to said convey- 
ing heads ( 1 4) . is located at said second folding sta- 
tion (24), is moved towards said annular path (P) 
and into said contact position when folding each 
said second tab (22), and is moved, when folding 
each said second tab (22), so as to keep the second 
supporting wall (60) constantly parallel to the rela- 
tive first supporting wall (16). 

6. A method as claimed in Claim 4 or 5, wherein said 
hinge axis (49) is located outwards of said annular 
path (P) and is parallel to said rotation axis (12); said 
rocker arm (46) being common to all said conveying 
heads (14). 

7. A method as claimed in Claim 6, wherein said fold- 
ing edges (51 , 54) are separated by a distance sub- 
stantially equal to a distance between two adjacent 
said conveying heads (14a, 14b) along said annular 
path (P); said folding edges (51, 54) being caused 
to interfere with said annular path (P) inside said 
second folding station (24), so that a first (51 ) of said 
folding edges (51 , 54) folds said first tab (22) of one 
of said tubular wrappings (5) carried by a first said 
conveying head (14a), and, simultaneously, a sec- 
ond (54) of said folding edges (51 , 54) folds a said 



second tab (22) of a said tubular wrapping (6) car- 
ried by a second said conveying head (14b) adja- 
cent to said first conveying head (1 4a). 

8. A method as claimed in Claim 7, wherein said first 
conveying head (14a) and said first folding edge 
(51) are located upstream from said second con- 
veying head (14b) and said second folding edge 
(54) respectively in said traveling direction (17). 

9. A method as claimed in any one of Claims 4 to 8, 
wherein said first folding station (21) is located up- 
stream from said second folding station (24) in said 
traveling direction (17). 

10. A method as claimed in Claim 9. wherein said short 
sides (9) of each said tubular wrapping (5) are fold- 
ed by engaging a first of said short sides (9) by 
means of a movable folding member (37). and a 
second of said short sides (9) by means of a fixed 
folding member (42); said fixed folding member (42) 
and said movable folding member (37) being locat- 
ed at said first folding station (21 ) and being com- 
mon to all said conveying heads (14); and said first 
short side (9) being located upstream from the re- 
spective said second short side (9) in said traveling 
direction (17). 

11. A method as claimed in Claim 10. wherein said fixed 
folding member (42) is located along said annular 
path (P); and said first short side (9) is folded by 
moving said movable folding member (37) along 
said annular path (P) and In said traveling direction 
(17) firstly with respect to said tubular wrapping (5) 
to fold the relative first short side (9), and then to- 
gether with said tubular wrapping (5) and into sub- 
stantial contact with said fixed folding member (42) 
to keep the first short side (9) in the folded position. 

12. A method of closing the ends of tubular wrappings 
enclosing respective groups of cigarettes; each tu- 
bular wrapping (5) comprising a first and a second 
major wail (6), a first and a second minor wall (7) 
perpendicular to said major walls (6), and at least 
one substantially rectangular-section tubular end 
portion (8) projecting axially with respect to the rel- 
ative said group (3) and in turn comprising two short 
sides (9) coplanar with respective said minor walls 
(7), and two long sides (1 0) coplanarwith respective 
said major walls (6); the method comprising a first 
folding step wherein said short sides (9) of each tu- 
bular wrapping (5) are folded onto the relative said 
group (3) to define on the relative said long sides 
(1 0) a first and a second tab (22) coplanar with said 
first and said second major wall (6) respectively; 
and a second folding step wherein said tabs (22) 
are folded successively onto the relative said group 
(3) and one on top of the other; the method being 
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characterized in that said two tabs (22) are folded 
as the relative said tubular wrapping (5) is fed In a 
given traveling direction (17) and along a path (P) 
parallel to said major walls (6); both said tabs (22) 
being folded by means of a single rocker arm (46) 5 
mounted to swing about a hinge axis (49) crosswise 
to said path (P) and comprising two arms (45, 50) 
located on opposite sides of said hinge axis (49) 
and each having a respective folding edge (51 ; 54) 
for a respective said tab (22); said rocker ami (46) io 
being swung about said hinge axis (49) so that each 
said folding edge (51 ; 54) interferes with said path 
(P) In time with said tubular wrapping (5) traveling 
along the path (P). 

IS 

13. A method as claimed in Claim 1 2, wherein said path 
(P) is an annular path. 

14. A method as claimed in Claim 13, further compris- 
ing the step of feeding said tubular wrappings (5), 20 
together with the relative groups (3), continuously 

in said traveling direction (17), and by means of re- 
spective conveying heads (1 4) on a wrapping wheel 

(11) of a cigarette packing machine (1), along said 
annular path (P) , which extends about a rotation ax- 2S 
is (12) of said wrapping wheel (11) and through a 
first and a second folding station (21 , 24); each tu- 
bular wrapping (5) being positioned on the relative 
said conveying head (14) with a longitudinal axis of 
the tubular wrapping parallel to said rotation axis 30 

(12) . and with said minor walls (7) positioned sub- 
stantially radially with respect to said rotation axis 
(12); said short sides (9) of each tubular wrapping 
(5) being folded onto the relative said group (3) 
when traveling through said first folding station (21 ); 35 
and said tabs (22) being folded successively onto 

the relative said group (3) and one towards the other 
when traveling through said second folding station 
(24). 

40 

15. A method as claimed in Claim 14, wherein said 
hinge axis (49) is located outwards of said annular 
path (P) and is parallel to said rotation axis (12); said 
rocker arm (46) being common to ail said conveying 
heads (14). 45 

16. A method as claimed in Claim 1 5, wherein said fold- 
ing edges (5 1 , 54) are separated by a distance sub- 
stantially equal to a distance between two adjacent 
said conveying heads (14a, 14b) along said annular so 
path (P); said folding edges (51 , 54) being caused 

to interfere with said annular path (P) inside said 
second folding station (24), so that a first (51 ) of said 
folding edges (51 , 54) folds said first tab (22) of a 
said tubular wrapping (5a) earned by a first said 55 
conveying head. (14a), and, simultaneously, a sec- 
ond (54) of said folding edges (51, 54) folds said 
second tab (22) of a said tubular wrapping (5b) car- 



ried by a second said conveying head (14b) adja- 
cent to said first conveying head (1 4a). 

17. A method as claimed in Claim 16, wherein said first 
conveying head (14a) and said first folding edge 
(51) are located upstream from said second con- 
veying head (14b) and said second folding edge 
(54) respectively in said traveling direction (17). 

18. A method as claimed in any one of Claims 14 to 1 7, 
wherein said first folding station (21 ) is located up- 
stream from said second folding station (24) in said 
traveling direction (17). 

19. A method as claimed in any one of Claims 12 to 1 8, 
wherein said short sides (9) of each said tubular 
wrapping (5) are folded by engaging a first of said 
short sides (9) by means of a movable folding mem- 
ber (37), and a second of said short sides (9) by 
means of a fixed folding member (42); each said 
tubular wrapping (5) being brought into engage- 
ment with said fixed folding member (42) and said 
movable folding member (37); and said first short 
side (9) being located upstream from the respective 
said second short side (9) in said traveling direction 
(17). 

20. A method as claimed in Claim 19, wherein said fixed 
folding member (42) is located along said path (P); 
and said first short side (9) Is folded by moving said 
movable folding member (37) along said path (P) 
and in said traveling direction (17) firstly with re- 
spect to said tubular wrapping (5) to fold the relative 
first short side (9), and then together with said tu- 
bular wrapping (5) and into substantial contact with 
said fixed folding member (42). 

21 . A method as claimed in any one of Claims 12 to 20, 
wherein, at least when folding each said tab (22), 
said major wall (6) coplanar with said tab (22) is 
maintained parallel to and contacting a respective 
flat supporting wall (16; 60). 

22. A method as claimed in Claim 21 , wherein a first 
said supporting wall (1 6) is maintained permanently 
contacting said first major wall (6), whereas a sec- 
ond said supporting wall (60) is a movable wail, 
which is moved to and from a contact position con- 
tacting said second major wall (6). 

23. A method as claimed in Claim 1 4 or 22, wherein, for 
each said tubular wrapping (5), said first supporting 
wall (16) is a wall Integral with a relative said con- 
veying head (14), whereas said second supporting 
wall (60) is common to said conveying heads (14), 
is moved towards said annular path (P) and into 
said contact position when folding each said second 
tab (22), and is moved, when folding each said sec- 



13 



EP 1 153 835 A1 



14 



ond tab (22). so as to keep the second supporting 
wall (60) constantly parallel to the relative first sup- 
porting wall (16). 

24. A unit for closing the ends of tubular wrappings en- 
closing respective groups of cigarettes; each tubu- 
lar wrapping (5) connprising a first and a second nna- 
jor wall (6), a first and a second minor wail (7) per- 
pendicular to said major walls (6), and at least one 
substantially rectangular-section tubular end por- 
tion (8) projecting axially with respect to the relative 
said group (3) and in turn comprising two short sides 

(9) coplanar with respective said minor walls (7). 
and two long sides (1 0) coplanar with respective 
said major walls (6); the unit comprising first folding 
means (37, 42) for folding said short sides (9) of 
each tubular wrapping (5) onto the relative said 
group (3) to define a tab (22) on each said long side 

(10) ; second folding means (46) forfolding said tabs 
(22) successively onto the relative said group (3) 
and one towards the other; two flat supporting walls 
(16, 60); actuating means (62, 66, 67) for maintain- 
ing said two flat supporting walls (16. 60) parallel to 
each other and each contacting a respective said 
major wall (6), at least when folding the tab (22) co- 
planar with said major wall (6); and conveying 
means (11) for feeding said tubular wrappings (5) 
successively along a given path (P) and in a given 
traveling direction (17), and a first and a second 
folding station (21 . 24) located successively along 
said path (P); said conveying means (11) compris- 
ing a number of conveying heads (14), each for 
housing a respective said tubular wrapping (5); 
each tubular wrapping (5) being positioned on the 
relative said conveying head (14) with a longitudinal 
axis of the tubular wrapping crosswise to said 
traveling direction (17); the unit being character- 
ized in that, a first said supporting wall (1 6) is a wail 
of said conveying head (14), and is positioned par- 
allel to and contacting said first major wall (6) co- 
planar with a first said tab (22); and a second said 
supporting wall (60) is a movable wall common to 
all the conveying heads (14); said actuating means 
(62, 66. 67) being connected to said second sup- 
porting wall (60) to move the second supporting wall 
(60) to and from a contact position contacting a said 
tubular wrapping (5) located at said second folding 
station (24). and to position said second supporting 
wall (60). In said contact position, contacting said 
second major wall (6) coplanar with a respective 
second said tab (22). 

25. A unit as claimed in Claim 24. wherein said second 
folding means (46) comprise a single rocker arm 
(46), which folds both said tabs (22) as the relative 
tubular wrapping (5) is fed through said second fold- 
ing station; said rocker arm (46) being mounted to 
rotate about a hinge axis (49) crosswise to said path 



(P), and comprising two arms (45, 50) located on 
opposite sides of said hinge axis (49) and each hav- 
ing a respective folding edge (51 ; 54) for a respec- 
tive said tab (22); and first actuating means (26. 56) 
5 forswinging said rockerarm (46) so that saidfolding 

edges (51, 54) interfere with said path (P) in time 
with each said conveying head (14) traveling along 
the path (P), 

10 26. A unit as claimed In Claim 25, wherein said convey- 
ing means (11) comprise a wrapping wheel (11) 
mounted to rotate continuously about a rotation axis 
(12) crosswise to said path (P), and a number of 
said conveying heads (14) equally spaced about 

15 said rotation axis (12); said path (P) being an annu- 
lar path (P) extending about said rotation axis (12); 
and each said conveying head (1 4) being so formed 
as to support the relative said tubular wrapping (5) 
with the relative said minor walls (7) positioned sub- 

^0 stantially radially with respect to said rotation axis 
(12). 

27. A unit as claimed in Claim 26, wherein said actuat- 
ing means (62, 66, 67) are such as to keep said sec- 

25 ond supporting wall (60) in said contact position and 
parallel to said first supporting wall (16) of a tubular 
wrapping (5) located in said second folding station 
(24) when folding said second tab (22) of said tubu- 
lar wrapping (5) and as the tubular wrapping (5) is 

30 fed along at least part of said second folding station 
(24). 

28; A unit as claimed in Claim 26 or 27. wherein said 
hinge axis (49) is located in a fixed position out- 
3S wardsof said annularpath (P), and is parallel to said 
rotation axis (12); said rocker arm (46) being com- 
mon to all said conveying heads (14). 

29. A unit as claimed in Claim 28. wherein said folding 
^0 edges (61 . 54) are separated by a distance sub- 
stantially equal to a distance between two adjacent 
said conveying heads (14a, 14b) along said path 
(P). 

45 30. A unit as claimed in Claim 28 or 29, wherein said 
first actuating means (26, 56) comprise a first artic- 
ulated quadrilateral (56) in turn comprising a pow- 
ered crank (29) powered to rotate about a first motor 
axis (27) parallel to said rotation axis (12), a driven 

50 crank (55) integral with said rocker arm (46) and ro- 
tating with the rockerarm (46) about said hinge axis 
(49), and a connecting rod (57) connecting said 
cranks (29, 55) to each other. 

55 31. A unit as claimed in any one of Claims 24 to 30, 
wherein said first folding station (21 ) is located up- 
stream from said second folding station (24) in said 
traveling direction (17). 
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32. A unit as claimed in any one of Claims 24 to 31 , 
wherein said first folding means (37, 42) comprise 
a movable folding member (37) for folding a first of 
said short sides (9); a fixed folding member (42) for 
folding a second of said short sides (9); and second 
actuating means (26, 41) for moving said movable 
folding member (37) to and from a position substan- 
tially contacting said fixed folding member (42); said 
movable and fixed folding members (37, 42) being 
located at said first folding station (21), and being 
common to all said conveying heads (14); and said 
movable folding member (37) being located up- 
stream from said fixed folding member (42) in said 
traveling direction (17). 

33. A unit as claimed in Claim 32, wherein said second 
actuating means (26, 41) comprise a second artic- 
ulated quadrilateral (41 ) in turn comprising a further 
powered cranl< (33) powered to rotate about a sec- 
ond motor axis (27) parallel to said rotation axis 
(12), a further driven crank (39). rotating about a 
fixed axis (40) parallel to said second motor axis 
(27), and a further connecting rod (34) connecting 
said further cranks (33, 39) and integral with said 
movable folding member (37). 

34. A unit as claimed in Claims 30 and 33: further com- 
prising one motor (26) for powering both said pow- 
ered cranks (33, 29); said first and second motor 

' axes (27) being coincident with each other. 

35. A unit as claimed In one of Claims 24 to 34, wherein 
said actuating means (62, 66, 67) comprise an ar- 
ticulated polygon (62) in turn comprising two pow- 
ered cranks (63, 64), a first connecting rod defined 
by a pad (60) defining said second supporting wall 
(60) and hinged to a first said crank (63), and a sec- 
ond connecting rod (65) connecting said pad (60) 
to a second said crank (64). 

36. A unit as claimed in Claim 35, wherein said two pow- 
ered cranks (63, 64) are mounted to rotate about a 
same fixed axis (40) parallel to said rotation axis 
(12). 

37. A unit as claimed in Claim 33 or 36, wherein said 
fixed axes (40) are coincident with each other. 

38. A unit for closing the ends of tubular wrappings en- 
closing respective groups of cigarettes; each tubu- 
lar wrapping (5) comprising a first and a second ma- 
jor wall (6), a first and a second minor wall (7) per- 
pendicular to said major walls (6), and at least one 
substantially rectangular-section tubular end por- 
tion (8) projecting axially with respect to the relative 
said group (3) and in turn comprising two short sides 
(9) coplanar with respective said minor walls (7), 
and two long sides (10) coplanar with respective 
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said major walls (6); the unit comprising first folding 
means (37. 42) located at a first folding station (21) 
to fold said short sides (9) of each tubular wrapping 
(5) onto the relative said group (3) to define a tab 
(22) on each said long side (10); first actuating 
means (26, 41 ) for actuating said first folding means 
(37, 42); second folding means (46) located at a 
second folding station (24) to fold said tabs (22) suc- 
cessively onto the relative said group (3) and one 
towards the other; second actuating means (26, 56) 
for actuating said second folding nneans (46); and 
conveying means (11 ) for feeding said tubular wrap- 
pings (5) successively and continuously In a given 
traveling direction (1 7) and along a path (P) extend- 
ing through said first and said second folding station 
(21 , 24); the unit being characterized in that said 
second folding means (46) comprise a single rocker 
ami (46), which successively folds both said tabs 
(22) of each said tubular wrapping (5) as the tubular 
wrapping (5) is fed through said second folding sta- 
tion (24); said rocker arm (46) being mounted to ro- 
tate about a hinge axis (49) crosswise to said path 
(P), and comprising two arms (45, 50) located on 
opposite sides of said hinge axis (49) and each hav- 
ing a respective folding edge (51 ; 54) for a respec- 
tive said tab (22); and said second actuating means 
(26, 56) swinging said rocker arm (46) so that said 
folding edges (51 . 54) interfere with said path (P) In 
time with said conveying means (11). 



39. A unit as claimed in Claim 38. further comprising 
two flat supporting walls (16, 60), each of which is 
maintained parallel to and contacting a respective 
said major wall (6) at least when folding the relative 

35 said tab (22). 

40. A unit as claimed in Claim 38 or 39, wherein said 
conveying means (11) comprise a number of con- 
veying heads (14), each for housing a respective 

-^o said tubular wrapping (5) positioned with a longitu- 
dinal axis of the tubular wrapping crosswise to said 
traveling direction (17). 

41. A unit as claimed in Claim 39 or 40, wherein a first 
said supporting wall (1 6) is a fixed wall of said con- 
veying head (14), which supports a relative said tu- 
bular wrapping (5) with said first major wall (6) par- 
allel to and contacting the relative said fixed wall 
and coplanar with a respective first said tab (22); a 

so second said supporting wall (60) is a rtiovable wall 
common to all the conveying heads (14); and third 
actuating means (62, 66, 67) are provided to move 
said second supporting wall (60) to and from a con- 
tact position contacting said tubular wrapping (5) lo- 

55 cated at said second folding station (24); said sec- 
ond supporting wall (60) being positioned, in said 
contact position, contacting said second major wall 
(6) and coplanar with a respective second said tab 



9 



17 



EP 1 153 835 A1 



18 



(22). 

42. A unit as claimed in any one of Claims 38 to 41, 
wherein said conveying means (11) comprise a 
wrapping wheel (11) mounted to rotate continuously s 
about a rotation axis (1 2) crosswise to said path (P), 
and a number of said conveying heads (14) equally 
spaced about said rotation axis (12); said path (P) 
being an annular path (P) extending about said ro- 
tation axis (1 2); and each said conveying head (14) io 
being so fonned as to support the relative said tu- 
bular wrapping (5) with a relative longitudinal axis 
parallel to said rotation axis (12), and with the rela- 
tive said minor walls (7) positioned substantially ra- 
dially wtth respect to said rotation axis (12). is 

43. A unit as claimed in Claim 41 or 42, wherein third 
actuating means (62, 66, 67) keep said second sup- 
porting wall (60) in said contact position and parallel 

to said first supporting wall (16) of a tubular wrap- 20 
ping (5) located in said second folding station (24) 
when folding said second tab (22) of said tubular 
wrapping (5) and as the tubular wrapping (5) is fed 
along at least part of said second folding station 
(24). 25 

44. A unit as claimed in Claim 42 or 43, wherein said 
hinge axis (49) is located in a fixed position out- 
wards of said annular path (P), and is parallel to said 
rotation axis (12); said rocker arm (46) being com- 30 
mon to all said conveying heads (14). 

45. A unit as claimed in any one of Claims 42 to 44, 
wherein said folding edges (51 , 54) are separated 

by a distance substantially equal to a distance be- 3s 
tween two adjacent said conveying heads (14a, 
14b) along said annular path (P). 

46. A unit as claimed in Claim 44 or 45, wherein said 
second actuating means (26, 56) comprise a first ^0 
articulated quadrilateral (56) in turn comprising a 
powered crank (29) powered to rotate about a motor 
axis (27) parallel to said rotation axis (12), a driven 
crank (55) Integral with said rocker amn (46) and ro- 
tating with the rocker arm (46) about said hinge axis 45 
(49), and a first connecting rod (57) connecting said 
cranks (29, 55) lo each other. 

47. A unit as claimed in any one of Claims 38 to 46, 
wherein said first folding station (21 ) is located up- so 
stream from said second folding station (24) in said 
traveling direction (1 7), 

48. A unit as claimed In any one of Claims 40 to 47, 
wherein said first folding means (37, 42) comprise ss 
a movable folding member (37) for folding a first of 
said short sides (9), and a fixed folding member (42) 
located along said path (P) to fold a second of said 



short sides (9); said first actuating means (26, 41) 
moving said movable folding member (37) along 
said path (P) to and from a position substantially 
contacting said fixed folding member (42); said 
movable and fixed folding members (37, 42) being 
located at said first folding station (21 ), and being 
common to all said conveying heads (14); and said 
movable folding member (37) being located up- 
stream from said fixed folding member (42) in said 
traveling direction (17). 

49. A unit as claimed in Claim 48, wherein said first ac- 
tuating means (26, 41 ) comprise a second articulat- 
ed quadrilateral (41) in turn comprising a further 
powered crank (33) powered to rotate about a motor 
axis (27) parallel to said rotation axis (1 2), a further 
driven crank (39) rotating about a fixed axis (40) 
parallel to said motor axis (27), and a further con- 
necting rod (34) connecting said further cranks (33, 
39) and integral with said movable folding member 
(37). 

50. A unit as claimed in Claims 46 and 49, further com- 
prising one motor (26) for powering both said pow- 
ered cranks (29, 33); said motor axes (27) of said 
two powered cranks (29, 33) being coincident with 
each other. 

51. A unit as claimed in any one of Claims 43 to 50. 
wherein said third actuating means (62, 66, 67) 
comprise an articulated polygon (62) in turn com- 
prising a first and a second powered crank (63. 64), 
a first connecting rod defined by a pad (60) defining 
said second supporting wall (60) and hinged to said 
first crank (63), and a second connecting rod (65) 
connecting said pad (60) to said second crank (64). 

52. A unit as claimed in Claim 51 , wherein said two pow- 
ered cranks (63, 64) are mounted to rotate about a 
same fixed axis (40) parallel to said rotation axis 
(12). 
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